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(54) VIBRATION CONTROL DEVICE 

(57)Abstract: 

PURPOSE: To maintain balance of reaction acting on a base member from 
respective plurality of vibration control pads arranged in a bottom of the 
base member such as a surface plate in desired state. 
CONSTITUTION: A surface plate 6 is installed on a floor 1 through a set 
of up and down drive mechanism 3A, a vibration control pad 4A, a 
weighting sensor 5A, a second up and down drive mechanism 3B f a 
vibration control pad 4B, a weighting sensor 5B and the like and a wafer 
stage 20 and the like is mounted on the surface plate 6. Height of the 
vibration control pads 4A, 4B is adjusted through the up and down drive 
mechanisms based on height and inclination of the surface plate 6 
detected by a displacement sensor 10 and a level sensor 23 and such that 
balance of reaction detected by the weighting sensors 5A, 5B are in 
desired state. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The vibration isolator characterized by providing the following, the base in which a processing object is laid 
— a member Two or more three or more vibration absorbing pads arranged in a mutually different position between this 
base member and an installation side. Two or more load sensors which detect the load from the aforementioned base 
member to each of two or more of these vibration absorbing pads. Two or more height adjustment meanses to adjust 
each height of two or more aforementioned vibration absorbing pads according to the detection result of two or more of 
these load sensors. 

[Claim 2] two or more aforementioned vibration absorbing pads — respectively — parallel — between the 
aforementioned base member and installation sides — the aforementioned base ~ the vibration isolator according to 
claim 1 characterized by arranging two or more oscillating suppression meanses to suppress vibration of the height 
direction of a member 

[Claim 3] the base member characterized by providing the following, and this base ~ a member — the vibration isolator 
for stage equipments which has the move stage which is fixed upwards and positions a processing object in the 1st 
direction which crosses mutually, and the direction of the 2nd Four vibration absorbing pads arranged in a mutually 
different position between the aforementioned base member and an installation side, this — four load sensors which 
detect the load from the aforementioned base member which is alike, respectively and receives of four vibration 
absorbing pads Four height adjustment meanses to adjust each height of the four aforementioned vibration absorbing 
pads according to the detection result of the load sensor of these four individuals, this — four height-adjustment 
meanses — respectively — ** — it prepares in parallel — having — the aforementioned base — the aforementioned base 
to the four 1st [ which suppress the vibration to the height direction of a member ] oscillating suppression means, and 
the 1 st direction of the above — 2nd two or more oscillating suppression means suppress vibration of a member, and 
the aforementioned base to the 2nd direction of the above — 3rd one or more oscillating suppression means suppress 
vibration of a member 

[Claim 4] the aforementioned base to the 1st direction of the above — the aforementioned base to the point of 
application and the 2nd direction of the above of an oscillating suppression means of the above 2nd which suppresses 
vibration of a member -- the height of the point of application of the oscillating suppression means of the above 3rd 
which suppresses vibration of a member — both — the aforementioned base — the height of the center of gravity of a 
system which consists of a member and the aforementioned move stage — substantial — etc. etc. — the vibration isolator 
according to claim 3 characterized by the 

[Claim 5] the aforementioned processing object — a sensitization substrate — it is — the aforementioned base — a 
member — the vibration isolator according to claim 1, 2, 3, or 4 characterized by laying upwards the equipment which 
exposes a mask pattern to the aforementioned sensitization substrate 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is applied to the vibrationproofing base of the aligner for exposing a mask 

pattern on a sensitization substrate, and relates to a suitable vibration isolator. 

[0002] 

[Description of the Prior Art] Conventionally, the aligners (stepper etc.) which carry out imprint exposure are used for 
each shot field of the wafers (or glass plate etc.) with which the pattern of the reticle as a mask was applied to the 
photoresist in the lithography process for manufacturing a semiconductor device or a liquid crystal display element. 
For example, in case the pattern of a reticle is exposed to each shot field of a wafer, it is necessary to make a reticle and 
a wafer stand it still nearly completely in the aligner of a package exposure method like a stepper. Then, the surface 
plate is installed above the floor level through the vibrationproofing base so that the vibration from a floor may not get 
across to the portion above the surface plate of an aligner (exposure book soma) as it is. 

[0003] Moreover, in order to expose the pattern of a latus reticle on a wafer more, without enlarging a projection 
optical system recently, synchronizing with scanning a reticle in the direction perpendicular to the optical axis of a 
projection optical system, the scanning exposure type aligner of step - which exposes the pattern of a reticle serially on 
a wafer, - scanning method, etc. also attracts attention by scanning a wafer with the same velocity ratio as the scale 
factor of a projection optical system in the direction corresponding to it. In such a scanning exposure type aligner, since 
it is necessary to scan a reticle and a wafer stably at a respectively fixed speed during exposure, it is necessary to 
eliminate the vibration from a floor through a vibrationproofing base too. 

[0004] The conventional vibrationproofing base currently used by the aligner arranges a vibration absorbing pad in the 
position of four vertices of a square above the floor level, respectively, and is constituted, and the surface plate of an 
aligner is installed on these four vibration absorbing pads. As the vibration absorbing pad, the air-operated damper or 
the mechanical damper which put in the helical compression spring into damping liquid was used, and it has the 
centering function in which the vibration absorbing pad itself is a certain grade. Moreover, in the aligner, since it is 
necessary to perform height adjustment and level level adjustment, these four vibration absorbing pads are equipped 
with the respectively mechanical vertical-movement mechanism. For example, since the flatness and the inclination 
state of a floor change and the inclination state of an exposure book soma also changes when the installation of an 
aligner is changed, in order to return it to the original state, height adjustment of a vibration absorbing pad is performed 
through a vertical-movement mechanism. 
[0005] 

[Problem(s) to be Solved by the Invention] In the conventional vibrationproofing base like the above, the height of an 
exposure book soma and level level adjustment can be performed by adjusting the vertical-movement mechanism 
prepared in each of four vibration absorbing pads. In this case, although a flat surface is determined by three points, 
since a vibration absorbing pad can be expanded and contracted in the vertical direction, the upper limit of four 
vibration absorbing pads touches the base of the surface plate, respectively. However, if these vertical-movement 
mechanism was adjusted, in order that the amount of expansion and contraction of each vibration absorbing pad might 
change and the balance of reaction force to the surface plate of an aligner might change from each vibration absorbing 
pad, the surface plate deformed, and there was un-arranging [ that the positioning accuracy of the stage on the surface 
plate etc. got worse as a result ]. 

[0006] Moreover, although most vibration which goes to an exposure book soma from a floor could be intercepted 
when a vibration absorbing pad was prepared, the latency time by the time vibration generated by stepping operation of 
for example, a wafer stage etc. within an exposure book soma declines, until the vibration will decline [ comparatively 
long time ] for this reason was needed, and there was un-arranging [ that the throughput (productivity) of an exposure 
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process was not raised ]. 

. [0007] this invention - this point — taking an example — the bases, such as a surface plate, — two or more vibration 
absorbing pads arranged on the base of a member ~ respectively — since — it aims at offering the vibration isolator 
which can maintain the balance of reaction force which acts on the base member in the desired state furthermore, the 
base where this invention is laid on these vibration absorbing pads — a member — it aims also at offering the vibration 
isolator which can attenuate quickly vibration produced in a top 
[0008] 

[Means fbrSoiving the Problem] The 1 st^ibration isolator by this invent in which a 

processing object is laid as shown in drawing 1 - drawing 3 (6), Two or more three or more vibration absorbing pads 
arranged in a mutually different position between this base member and an installation side (4A-4D), Two or more load 
sensors which detect the load from the base member (6) to each of the vibration absorbing pad of these plurality (5A- 
5D), It has two or more height adjustment meanses (3 A - 3D) to adjust each height of the vibration absorbing pad of 
these plurality according to the detection result of the load sensor of these plurality. 

[0009] in this case, two or more vibration absorbing pads (4A-4D) — respectively — parallel — between a base member 
(6) and installation sides — the base — it is desirable to arrange two or more oscillating suppression meanses (7A-7D) 
to suppress vibration of the height direction of a member Moreover, as the 2nd vibration isolator of this invention is 
shown in drawing 1 - drawing 3 </A> In the vibration isolator for stage equipments which has the move stage (20) 
which is fixed upwards and positions a processing object in the 1st direction which crosses mutually, and the direction 
of the 2nd a base member (6) and this base — a member — Four vibration absorbing pads arranged in a mutually 
different position between a base member (6) and an installation side (4A-4D), Four load sensors which detect the load 
from the base member (6) to each of these four vibration absorbing pads (5A-5D), Four height adjustment meanses to 
adjust each height of these four vibration absorbing pads (4A-4D) according to the detection result of these four load 
sensors (3 A - 3D), these four height adjustment meanses — respectively — ** — with 1st four oscillating suppression 
means (7A-7D) to be established in parallel and to suppress the vibration to the height direction of a base member (6) It 
has 2nd two or more oscillating suppression means (32 A, 32B) to suppress vibration of the base member (6) to the 1st 
direction, and 3rd one or more oscillating suppression means (32C) to suppress vibration of the base member (6) to the 
2nd direction. 

[0010] In this case, the point of application of the 2nd oscillating suppression means (32A, 32B) which suppresses 
vibration of the base member (6) to the 1 st direction (AP, BP), And it is desirable to make equal substantially both the 
height of the point of application (CP) of the 3rd oscillating suppression means (32C) which suppresses vibration of the 
base member (6) to the 2nd direction with the height of the center of gravity (G) of a system which consists of a base 
member (6) and a move stage (20). 

[QQl 1] Mo reover, when the abo ve -mention ed 1 st and the 2nd vibration isolator are applied to an aligner, a processing 
object serves as a sen sit izati on substrate a nd th e ex po sure sectio n which e xposes a mask pattern to the sensitization 
substrate is laid on a base member (6). 
[0012] 

[Function] Since according to the 1st vibration isolator of this t his inven tion the flatness and the inclination of 
installation sides (floor etc.) change in changing the installati on o f equip ment , for example, the height of a base 
member (6) and tuning of level level are performed using the height adjustment means (3 A - 3D) of a vibration 
absorbing pad (4A-4D). For example, depending on eye a possible hatchet and combination, the balance of reaction 
for ce whose b ase m e mber (6) receives many kinds of combina t ion of the amou nt of heig ht adjust m ent b y two or more 
height adjustment meanses (3 A - 3D) for four or more yibration absorbing pads making a base member (6) 
predetermined height and predetermine 

[Q013] Then, in this inventio n, the react ion force received from a vibratio n absorbing pad is measured by the direct 
load sensor (5A-5D), and the amount of adjustments in each height adjustment means (3A - 3D) is controlled so that 
the balance of the reaction force received from each yibration absorbing pad does not change. Thereby, deformation of 
a base member (6) is prevented, furthermore, two or more vibration absorbing pads (4A-4D) — respectively -- parallel - 
- between a base member (6) and installation sides — the base — when two or more oscillating suppression meanses 
(7A-7D) to suppress vibration of the height direction of a member have been arranged, vibration generated in the upper 
partof ajbase member_(6) is attenuated with the oscillating suppression means 

[0014] Moreover, ac cordin g to the 2nd vibration isolat o r of this in vention, the height of four vibration absorbing pads 
(4A-4D) is adjusted through four height adjustment meanses (3 A - 3D) so that the balance of the reaction force 
measured by four load sensors j (5 A-5D) may be set as a predetermined state. Furthermore, 1 st four oscillating 
suppression means to suppress vibration of the height direction (7A-7D), Vibration which has the flexibility of six or 
more pieces generated on a base member (6) by two or more 2nd oscillating suppression means (32A, 32B) to suppress 
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the vibration to the 1st direction, and 3rd one or more oscillating suppression means (32C) to suppress the vibration to 
- the 2nd direction is suppressed. 
[0015] In this case, the point of application of the 2nd oscillating suppression means (32 A, 32B) which suppresses 
vibration of the base member (6) to the 1st direction (AP, BP), The height of the point of application (CP) of the 3rd 
oscillating suppression means (32C) which suppresses vibration of the base member (6) to the 2nd direction and both 
When it is substantially made equal with the height of the center of gravity (G) of a system which consists of a base 
member (6) and a move stage (20), rotation generating the surroundings of the 1 st direction and around the direction of 
the 2nd is suppressed/ Moreover, since advancmg-sTae-15y-side movement in surrounding rotation of a direction (Z 
direction) perpendicular to the 1st direction and the direction of the 2nd, its 1st direction, and the direction of the 2nd is 
controllable by the 2nd oscillating suppression means (32A, 32B) and the 3rd oscillating suppression means (32C), 
interference between shafts is suppressed to the minimum. 
[0016] 

[Example] Hereafter, with reference to a drawing, it explains per example of the vibration isolator by this invention, 
this example applies this invention to the vibrationproofing base of a stepper type projection aligner, drawing 1 — the 
front view of the projection aligner of this example — being shown — this drawing 1 — setting — the floor 1 top as an 
installation side — four plinth 2A and 2Bs, and — (only 2A and 2B have appeared in drawing 1 — ) the following — 
being the same — it is installed, vibration absorbing pads 4A-4D are installed through the vertical-movement 
mechanisms 3A-3C, respectively on these four plinth 2A and 2Bs, and — , and the surface plate 6 of a projection aligner 
is installed through the load sensors 5A-5D on these vibration-absorbing-pad 4A - 4D Here, like the after-mentioned, 
by this example, since the projection optical system 25 is used, the Z-axis is taken in parallel with the optical axis of a 
projection optical system 25, and a Y-axis is taken for the X-axis at right angles to the space of drawing 1 in parallel 
with the space of drawing J within a flat surface perpendicular to the Z-axis. 

[001 7] As drawing 3 shows the cross section which meets AA line of drawing 1 and shows it to this drawing 3 , 
vertical-movement mechanism 3 A - 3D, vibration absorbing pads 4A-4D, and the load sensors 5A-5D are arranged 
near [ four vertices ] the base of the square of a surface plate 6, respectively. The height adjustment mechanism of the 
electric formula which is made to rotate a screw thread with a drive motor for example, and adjusts height as vertical- 
movement mechanism 3A - 3D is used, and the amount of height adjustment to the Z direction of vertical-movement 
mechanism 3A - 3D is controlled by the control unit 1 1 which carries out control control of the operation of the whole 
equipment. Moreover, as vibration absorbing pads 4A-4D, an air-operated damper or the mechanical damper which put 
in the helical compression spring into damping liquid is used. Since the pressure of air can adjust the height of 
vibration absorbing pads 4A-4D when using an air-operated damper as vibration absorbing pads 4A-4D, the air- 
operated damper can make vertical-movement mechanism 3 A - 3D, and vibration absorbing pads 4A-4D serve a 
double purpose, respectively. Moreover, as load sensors 5A-5D, the load cell which consists of a strain gage etc. can be 
used, and the reaction force of the load from the surface plate 6 measured by the load sensors 5A-5D, i.e., the Z 
direction to a surface plate 6 from vibration absorbing pads 4A-4D, is supplied to the control unit 11. 
[0018] It returns to drawing 1 and actuator 7 A is installed in parallel with vibration-absorbing-pad 4A between plinth 
2A and the surface plate 6. Actuator 7A consists of stator 9A fixed on plinth 2A, and needle 8A fixed to the base of a 
surface plate 6, and actuator 7A generates the energization force from plinth 2A to the Z direction to the base of a 
surface plate 6, or the suction force which goes to plinth 2A from the base of a surface plate 6 according to the 
directions from a control unit 11. Also in other vibration absorbing pads 4B-4D, Actuators 7B-7D are installed in 
parallel like vibration-absorbing-pad 4A, respectively, and the energization force or suction force of these actuators 
7B-7D is also set up by the control unit 11, respectively. Since Actuators 7A-7D are the same composition, they are 
explained per composition of actuator 7A. 

[0019] Drawing 2 (a) shows actuator 7 A of this example, and stator 9 A consists of ****** by which shaft 9Ab of the 
south pole and 9 Ac were formed in the both sides of shaft 9Aa of N pole in this drawing 2 (a). Moreover, needle 8 A 
consists of wrap outer cases 14 in the container liner 12 which fits loosely into shaft 9Aa, the coil 13 wound around the 
outside of this container liner 12, and this coil 13, and the force to a direction (**Z direction) parallel to shaft 9Aa 
generates it between stator 9 A and needle 8 A by adjusting the current which flows in a coil 13. 
[0020] Drawing 2 (b) shows another example of the actuator 7A, in this drawing 2 (b), the stator 16 of the magnetic 
substance is fixed to the part I material 15, container liners 18A and 18B are fixed so that a stator 16 may be inserted 
into the part II material 1 7, and Coils 1 9A and 1 9B are wound around the outside of container liners 1 8 A and 1 8B, 
respectively. By adjusting the current passed in Coils 19A and 19B also in this case, the balance of the suction force 
between the part I material 15 and the part II material 17 is changed, and the force is generated. 
[0021] It returns to drawjng .l , and the displacement sensor 10 for detecting the variation rate to the Z direction of a 
surface plate 6 to a floor 1 is installed between a floor 1 and the center section of the base of a surface plate 6, and the 
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detection result of a displacement sensor 10 is also supplied to the control unit 1 1. As a displacement sensor 10, the 
. linear encoder of a potentiometer with a resolution of about 0.1mm or a photoelectrical formula etc. can be used, for 
example. 

[0022] Moreover, the wafer stage 20 is fixed on a surface plate 6, and adsorption maintenance of the wafer 22 is 
carried out through the wafer electrode holder 2 1 on the wafer stage 20. The 1st column 24 is implanted so that the 
wafer stage 20 may be surrounded on a surface plate 6, a projection optical system 25 is fixed to the center section of 
the finish plate of the 1st column 24, the 2nd column 26 is implanted so that a projection optical system 25 may be 
surrounded to the finish plate of the 1 si column 24, and the reticle ^8 is laid in the center section^ofthe^inish-plate of 
the 2nd column 26 through the reticle stage 27. The wafer stage 20 has the function to perform rotation of a wafer 22 
and leveling while positioning a wafer 22 in three dimensions, and a reticle stage 27 has the function to perform fine 
tuning of the two-dimensional position of a reticle 28, and adjustment of an angle of rotation. The lighting optical 
system 29 is arranged above a reticle 28, and the image which minded the projection optical system 25 of the pattern of 
a reticle 28 under the lighting light for the exposure from the lighting optical system 29 is exposed one by one by each 
shot field of a wafer 22. 

[0023] As shown in drawing 3 , the 1st column 24 touches on a surface plate 6 by the four legs 24a-24d. Moreover, the 
acceleration sensor 30 for detecting the level sensor 23 for detecting the amount of gaps of the tilt angle from the level 
surface near the wafer stage 20 on a surface plate 6 and the acceleration of a surface plate 6 is installed, and the 
detection result by the level sensor 23 and the acceleration sensor 30 is supplied to the control unit 1 1. An acceleration 
sensor 30 has the function to detect the acceleration (angular acceleration) of the hand of cut within pitching (rotation 
in XZ flat surface), yawing (rotation in YZ flat surface), and XY flat surface other than the acceleration to the direction 
of X, the direction of Y, and a Z direction. That is, an acceleration sensor 30 has the function to detect the acceleration 
which has the flexibility of six pieces. 

[0024] Furthermore, movable shaft 35 A is embedded on the side of the direction of -X of a surface plate 6, and 
actuator 32A is attached between movable shaft 35A and support 31 A fixed above the floor level. Actuator 32A 
consists of stator 34A which consists of ****** fixed to support 31 A like actuator 7A, and needle 33A containing the 
coil attached in movable shaft 35A, and can give the force in the direction of +Y, or the direction of -Y to movable 
shaft 35 A by adjusting the current which flows in the coil in needle 33 A from a control unit 1 1 . 
[0025] Similarly, movable shaft 35B can be embedded on the side of the direction of +X of a surface plate 6, actuator 
32B of the same composition as actuator 32 A can be attached between movable shaft 35B and support 31 B fixed above 
the floor level, and the force can be given now in the direction of +Y, or the direction of -Y to movable shaft 35B with 
the directions from a control unit 11. Moreover, actuator 32C which consists of stator 34C and needle 33C is installed 
between the center section of the side of the direction of +X of a surface plate 6, and support 3 1C above the floor level, 
and the force can be given in the direction of +X, or the direction of -X to a surface plate 6 through actuator 32C with 
the directions from a control unit 1 1 . 

[0026] Moreover, it returns to drawing 1 and Supports 31 A, 3 IB, and 31C are implanted above the floor level along 
with the 1st column 24, respectively. And suppose that the center of gravity of a system which consists of a surface 
plate 6, the wafer stage 20, the wafer electrode holder 21, one column 24, a projection optical system 25, the 2nd 
column 26, and a reticle stage 27 is in a position G. Furthermore, as it is shown in drawin g 3 , using the center of a 
connection with the 1st column 24 of the movable shafts 35A and 35B by Actuators 32A and 32B as point of 
application AP and BP, respectively, let the center of a connection with the 1 st column 24 of needle 34C of actuator 
32C be point of application CP. At this time, the position of the Z direction of three point of application AP, BP, and 
CP is set as the same position (height) by the Z direction to the center-of-gravity position G by this example, 
respectively. 

[0027] Next, it explains per operation of this example. First, in this example, as shown in dr awing 1 and drawing 3 , the 
reaction force to the surface plate 6 of each vibration-absorbing-pad 4A-4D of every [ which was measured by the load 
sensors 5A-5D ] is told to the control unit 1 1 . Moreover, the level level of the surface plate 9 measured by the level 
sensor 23 on a surface plate 6 and the height of the surface plate 6 measured by the displacement sensor 10 are also 
told to the control unit 1 1 . A control unit 1 1 computes the height of each vibration absorbing pads 4A-4D for making 
the height and level level (tilt angle) of a surface plate 6 into the value set up beforehand, respectively based on these 
data. The height of each vibration absorbing pads 4A-4D is decided that the balance of the reaction force told to a 
surface plate 6 will be in the state where it is set up beforehand from each vibration absorbing pads 4A-4D in that case. 
Then, a control unit 1 1 sets the height of vibration absorbing pads 4A-4D as the computed height through vertical- 
movement mechanism 3 A - 3D, respectively. Then, the height of vibration absorbing pads 4A-4D is maintained by the 
set point, respectively. Thereby, distortion does not arise in a surface plate 6 and the positioning accuracy of the wafer 
stage 20 on a surface plate 6 etc. is maintained with high precision. 
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[0028] Next, as shown in drawing 3 , the information on the acceleration of 6 flexibility detected by the acceleration 
.sensor 30 on a surface plate 6 is supplied to the control unit 1 1 . Then, a control unit 1 1 drives four actuators 7A-7D for 
Z directions, two actuators 32A and 32B for the directions of Y, and one actuator 32for the X-axes C so that 
acceleration of the 6 flexibility may be set to 0, respectively. By this, **** of 6 flexibility of the exposure book soma 
on a surface plate 6 can be stopped. 

[0029] At this time, the point of application CP of actuator 32C for the X-axes and the point of application AP and BP 
of two actuators 32A and 32B for Y-axes are installed in the almost equal position (height) by the Z direction to the 
center-of-gravity position G of the vibration system oh the surface plate 6 ofTffi 

object). Therefore, since advancing-side-by-side vibration of rotation of the circumference of the Z-axis, the X-axis, 
and Y shaft orientations can be controlled by the actuators 32A and 32B actuator 32C for the X-axes, and for Y-axes, 
without generating rotation of the circumference of the X-axis and a Y-axis, interference between shafts is suppressed 
to the minimum. 

[0030] In addition, in the above-mentioned example, although set as the almost same height to the center-of-gravity 
position G, the point of application CP of actuator 32C for the X-axes and the point of application AP and BP of the 
actuators 32A and 32B for Y-axes do not necessarily need to double the height of those point-of-application AP-CP 
with the center-of-gravity position G, when the interference between shafts of a certain grade can be permitted. 
Moreover, you may make it set the point of application CP of actuator 32C for the X-axes as the almost same height to 
the center-of-gravity position G, for example. 

[0031] In addition, although the above-mentioned example applies this invention to the projection aligner of a stepper 
method, this invention is applicable also to the scanning exposure type projection aligner of step -, - scanning method, 
etc. Especially the vibrationproofing base where it has the actuator which stops **** of a surface plate 6 like this 
example since big acceleration occurs in a scanning exposure type at the time of the start of scanning exposure is 
effective. 

[0032] Moreover, although the actuators 7A-7D for Z directions are formed apart from vertical -movement mechanism 
3 A - 3D in drawing J , you may make the actuator serve a double purpose by vertical -movement mechanism 3 A - 3D. 
However, there is an advantage which is the few force and can suppress **** of a surface plate 6 by the high speed of 
response by using the actuators 7A-7D arranged at vibration absorbing pads 4A-4D and parallel. Furthermore, in the 
base of a surface plate 6, four or more vibration absorbing pads may be arranged, and the actuator of 6 or more 
flexibility may be arranged. 

[0033] Thus, this invention is not limited to the above-mentioned example, but can take composition various in the 

range which does not deviate from the summary of this invention. 

[0034] 

[Effect of the Invention] According to the 1st vibration isolator of this invention, since it is made to control the amount 
of adjustments of a height adjustment means according to the detection result of a load sensor, it can maintain from two 
or more vibration absorbing pads in the state of a request of the balance of reaction force to a base member (surface 
plate), and there is an advantage which can lessen distortion generated in a base member. 

[0035] moreover, the thing for which an oscillating suppression means is established — the base — a member — there is 
an advantage which can suppress vibration generated in a top the force in which it is few when arranging the 
oscillating suppression means to a vibration absorbing pad and parallel especially ~ and a high speed of response — the 
base — a member — vibration generated in a top can be suppressed next — while being able to set the balance of 
reaction force to a base member as a desired state from a vibration absorbing pad according to the 2nd vibration 
isolator of this invention — the sum total — seven or more oscillating suppression meanses — minding — the base — a 
member — there is an advantage which can suppress quickly vibration of 6 flexibility generated in a top therefore, the 
base — a member - the positioning accuracy of the upper move stage is maintained with high precision 
[0036] moreover, the base to the 1 st direction - the base to the point of application of the 2nd oscillating suppression 
means which suppresses vibration of a member, and the direction of the 2nd — the height of the point of application of 
the 3rd oscillating suppression means which suppresses vibration of a member — both — the base — the height of the 
center of gravity of a system which consists of a member and a move stage - substantial — etc. — when [ at which it 
spreads ] it carries out, an axial interference can be suppressed to the minimum Level level adjustment can be 
performed without deformation producing exposure book somata (a surface plate, wafer stage, etc.), even when an 
installation is changed, if especially this invention is applied to an aligner. Furthermore, in order to add a new function 
to an exposure book soma, in case a new mechanism is added and the center of gravity of an exposure book soma 
changes, a height adjustment means can be controlled so that change of the reaction force balance from a vibration 
absorbing pad becomes the minimum. 
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[Procedure revision] 

[Filing Date] March 20, Heisei 14 (2002. 3.20) 

[Procedure amendment 1] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] The name of invention. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[Title of the Invention] A vibration isolator and a scanned type aligner. 

[Procedure amendment 2] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] Claim. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The base member in which a processing object is laid, 

Two or more three or more vibration absorbing pads arranged in a mutually different position between this base 
member and an installation side, 

Two or more load sensors which detect the load from the aforementioned base member to each of two or more of these 
vibration absorbing pads, 

The vibration isolator characterized by having two or more height adjustment meanses to adjust each height of two or 
more aforementioned vibration absorbing pads according to the detection result of two or more of these load sensors. 
[Claim 2] two or more aforementioned vibration absorbing pads — respectively — parallel — between the 
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aforementioned base member and installation sides — the aforementioned base — the vibration isolator according to 
.claim 1 characterized by arranging two or more oscillating suppression meanses to suppress vibration of the height 
direction of a member 

[Claim 3] a base member and this base — a member — the vibration isolator for stage equipments which has the move 
stage which is fixed upwards and positions a processing object in the 1st direction which crosses mutually, and the 
direction of the 2nd — setting 

Four vibration absorbing pads arranged in a mutually different position between the aforementioned base member and 
an installation side, 

this — four load sensors which detect the load from the aforementioned base member which is alike, respectively and 
receives of four vibration absorbing pads 

Four height adjustment meanses to adjust each height of the four aforementioned vibration absorbing pads according to 
the detection result of the load sensor of these four individuals, 

this — four height adjustment meanses — respectively — ** — it prepares in parallel — having — the aforementioned 
base — 1 st four oscillating suppression means to suppress the vibration to the height direction of a member 
the aforementioned base to the 1st direction of the above — 2nd two or more oscillating suppression means to suppress 
vibration of a member 

the aforementioned base to the 2nd direction of the above — the vibration isolator characterized by having 3rd one or 
more oscillating suppression means to suppress vibration of a member 

[Claim 4] the aforementioned base to the 1 st direction of the above — the aforementioned base to the point of 
application and the 2nd direction of the above of an oscillating suppression means of the above 2nd which suppresses 
vibration of a member — the height of the point of application of the oscillating suppression means of the above 3rd 
which suppresses vibration of a member — both — the aforementioned base — the height of the center of gravity of a 
system which consists of a member and the aforementioned move stage ~ substantial — etc. etc. — the vibration isolator 
according to claim 3 characterized by the 

[Claim 5] the aforementioned processing object — a sensitization substrate — it is — the aforementioned base — a 
member — the vibration isolator according to claim 1, 2, 3, or 4 characterized by laying upwards the equipment which 
exposes the pattern of a mask to the aforementioned sensitization substrate 

[Claim 6] In the scanned type aligner which carries out the synchronized drive of a mask and the sensitization 
substrate, and exposes the pattern of the aforementioned mask to the aforementioned sensitization substrate 
The projection optical system which is prepared between the aforementioned mask and the aforementioned 
sensitization substrate, and projects the aforementioned pattern on the aforementioned sensitization substrate, 
The mask stage which holds the aforementioned mask and moves, 

The substrate stage where holds the aforementioned sensitization substrate and it moves, 

The scanned type aligner characterized by having the actuator which is formed between the base member which holds 
the aforementioned mask stage and the aforementioned projection optical system at least, and the aforementioned base 
member and an installation side, and gives the force along the direction of the optical axis of the aforementioned 
projection optical system to the aforementioned base member. 

[Claim 7] The aforementioned base member is a scanned type aligner according to claim 6 characterized by holding 
the aforementioned substrate stage. 

[Claim 8] The scanned type aligner according to claim 6 or 7 characterized by having the control unit which controls 

the aforementioned actuator and gives the aforementioned force into the aforementioned synchronized drive of the 

aforementioned mask and the aforementioned sensitization substrate at the aforementioned base member. 

[Claim 9] the aforementioned base — the scanned type aligner according to claim 8 characterized by having detected 

the acceleration of a member and having the acceleration sensor which outputs this detection result to the 

aforementioned control unit 

[Procedure amendment 3] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 001 1. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[001 1] Moreover, when the above-mentioned 1st and the 2nd vibration isolator are applied to an aligner, a processing 
object serves as a sensitization substrate and the exposure section which exposes a mask pattern to the sensitization 
substrate is laid on a base member (6). Next, the scanned type aligner of this invention carries out the synchronized 
drive of the sensitization substrate (22) to a mask (28). The projection optical system which is the scanned type aligner 
which exposes the pattern of a mask (28) to a sensitization substrate (22), is prepared between a mask (28) and a 
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sensitization substrate (22), and projects a pattern on a sensitization substrate (22) (25), The mask stage (27) which 

holds a mask (28) and moves, and the substrate stage where hold a sensitization substrate (22) and it moves (20), The 

base member which holds a mask stage (27) and a projection optical system (25) at least (6), It is prepared between a 

base member (6) and an installation side, and has the actuator (7) which gives the force along the direction of the 

optical axis of a projection optical system (25) to a base member (6). In this case, a base member (6) may hold a 

substrate stage (20). Moreover, it is desirable to have the control unit which controls an actuator (7) and gives the force 

into the synchronized drive of a mask (28) and a sensitization substrate (22) at a base member (6). Furthermore, the 

acceleration of a base member (6) i may be detected andycraiirayhaveihra 

detection result to the control unit. 

[Procedure amendment 4] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0015. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0015] In this case, the point of application of the 2nd oscillating suppression means (32A, 32B) which suppresses 
vibration of the base member (6) to the 1st direction (AP, BP), The height of the point of application (CP) of the 3rd 
oscillating suppression means (32C) which suppresses vibration of the base member (6) to the 2nd direction and both 
When it is substantially made equal with the height of the center of gravity (G) of a system which consists of a base 
member (6) and a move stage (20), rotation generating the surroundings of the 1 st direction and around the direction of 
the 2nd is suppressed. Moreover, since advancing-side-by-side movement in surrounding rotation of a direction (Z 
direction) perpendicular to the 1 st direction and the direction of the 2nd, its 1 st direction, and the direction of the 2nd is 
controllable by the 2nd oscillating suppression means (32A, 32B) and the 3rd oscillating suppression means (32C), 
interference between shafts is suppressed to the minimum. Moreover, the actuator (7) has given the force along the 
direction of the optical axis of a projection optical system (25) to the base member (6) to which the scanned type 
aligner of this invention holds a mask stage (27) and a projection optical system (25) at least. 
[Procedure amendment 5] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0036. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0036] moreover, the base to the 1st direction — the base to the point of application of the 2nd oscillating suppression 
means which suppresses vibration of a member, and the direction of the 2nd — the height of the point of application of 
the 3rd oscillating suppression means which suppresses vibration of a member — both — the base — the height of the 
center of gravity of a system which consists of a member and a move stage — substantial — etc. — when [ at which it 
spreads ] it carries out, interference between shafts can be suppressed to the minimum Level level adjustment can be 
performed without making exposure book somata (a surface plate, wafer stage, etc.) produce deformation, if especially 
this invention is applied to an aligner, even when an installation is changed. Furthermore, in order to add a new 
function to an exposure book soma, in case a new mechanism is added and the center of gravity of an exposure book 
soma changes, a height adjustment means can be controlled so that change of the reaction force balance from a 
vibration absorbing pad becomes the minimum. Moreover, since the actuator has given the force along the direction of 
the optical axis of a projection optical system to the base member which holds a mask stage and a projection optical 
system at least according to the scanned type aligner of this invention, the influence by movement of a mask stage can 
be suppressed. 



[Translation done.] 
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+ X#[pJ> X^-X^fpJtC^Sr^A^Ct^T^^c 
[0 0 2 6] 01 JcM^X 3£ft3 1 A, 3 1 BR 

Zf3 1 C tt* Wn«±l:« 1 □ 7 A 2 4 C»o TiR 
£nT^5o f bt, 5£&6, OX/Uf-y2 0, £ 
137A2 4, SM*^2 5, 12 
□ &tft^^;i/X^— ; >?2 7 ct0&£^tf>S 

ifc)Wfc1BGfc*S£T*. JEfc, 7^:xX-^3 2 
A, 3 2B»t££pJ!M*3 5 A, 3 5Btf>SglrJ^2 

4 ^KosttgRo+^s-tn-fn^iRA psot p^l 

T, E!3l:^tck3^ T^^o.X-^3 2COpJ1j^ 
34C08137A24 ^0)»««O*ii>€^fflJ«C P 
t?Z>o Z<D£2*WV\Z* 30C9fPffl/SAP, BPS 

c p <z> z ^ faoft© ^n^n^s^ft® g tc^f l 
[0027] ^«c*iMfi«io»^fc^#»iwrs. & 

EJl&r/E3 3JC^f ^-5^, ^fS-fe 
>1^5A-5 DTfttS5£ tltc&VjW* V H4A-4 

£&6±oi^;Hr>t*2 3TW»snfc3e 
«9©#¥i"*;k stf»!frfe>m 0T»asn*:5e 



(5) »IB¥8- 1 6 604 3 

SftS/ty H4 A-4D<£>ift£££ttrr5o -£ 

&Efr*g/t*y H4 A~4D<Z>K£tefta&6n*o -etf)^, 
lte> ±Ti«i3A-3D^LTKI/t 

y H4A-4 DOiis$ ^^n-^n^cD»tti5n^ii5$ ic 
issrr*. BS/ty K4A-4D<oi8FStt-en 

[0 0 2 8] Jfcfc, ®3\Zm?£o\Z. fe&6±v>mm 

m j t>v3 o\z£K>&m2tiz>6&&mommmomm 
iwu fo6 &mm<Dm&m**:tL?nQ\z-?z>&o 

IC, Z#ft/fi(D4<B07*^jLX--*7 A-7D, YJi 
|RW§©2iB0>7^:xX-*3 2A, 32B, &tfX«J 

ffloif@cD7^^^x-^3 2c*«Krr*. -nici 

[0 0 2 9] u©tt> X$fiffltf)7>7^3.X— * 3 2 C 
A, 3 2B0^MAP, BPIt *me>M&6±<DM 

Hi* (law^i^f^) ©s^teeG^»bTz*iPn? 
»tf*uvifi« («s> ciw^nT^*. for, x 

•USLVY«illI0oiBHB&*^S«*c:t«:< Zi@0^ 
nfo tttffcxwu Rt;Y$ft*rR]cDM3i^i(i^x$ftffl(D 

7^:xX-* 3 2 C&£Tr*ftffl(D7^5FcxX-^ 3 2 
30 A, 3 2BT?lBIPf*it*«Tf**&», ttM^F*^* 

[0 0 3 0] ±jfi*««frtt, XW8<£>7^3l 

X-^ 3 2 CCDf^ffl^CP, Rr/Y^fflCOT^^a-X- 
^32A, 3 2BO^MAP, BPIt m>b&WG\Z 

ap-cp &m>b&mG iz&fr&z&mzfc^o 

[0 0 3 1] ft^, l^M«Xf'y/t-S^g^ 

mytmmz*ftm&mmi>it*><D-c$>ztfi, 
<Dmtem\zx%temmm&¥Z2rrz>ittb. *m<D*5\z 

[0 0 3 2] ^fc, 01T«±T»«i3A-3Dttt 
giJlC ZJflS07^faX-J' 7 A- 7 DOTRlt&nT 
50 ^-5^, ±T»**3A-3DWCD7^^aX-^£ 



—987— 



(6) 



ftffi¥8-l 6 6 043 
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BtSnfc7^faI-^7A-7DS*fflTSttl: 

^X-^fciEBLTfccfcV*. 
[0 0 3 3] dcDcfc^lC, *«§8tt±ifiS8««J-IBje$ 

[0 0 3 4] 

[»W<o»«] *&W<D& 1 ©ftfiKWc Jen** , *aS 
[0 0 3 5] Sft«I«#a:&i8!tf-5it^J:D, 

[0 0 3 6] £fc> jBKo^fiuc^-rs^-xatjojs 



i0 [01] *«Wlc<k*RliSB©-SttB«3&«5Bffl$nfc 

[0 2] (a) liT^^aX-^TAO-W^tjt* 
BrSISU (b) tt7^faI-^7 A©ttO«£*11l; 

[03] 01<3AAi®{Ci&?&OT0r«&<£. 

3 a- 3d ±t»«* 



4A-4D 
5A-5D 
^ 6 

7A-7D, 32A~32C 

i o mt'c.y** 

1 l MRSB 

2 0 ^XAXf-y 
2 2 tfXA 

2 3 U^)V±>^ 
2 5 

2 8 U^Af 

2 9 «SW3t*« 

5K? 30 tmm±>^- 

3 IAMBIC 



[01] 



[02] 
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